orthodontist, plastic surgeon, radiologist, social worker or psychiatric social worker and child psychiatrist are often helpful.
Unfortunately the majority of descriptions and classifications of speech disorders in childhood are by speech therapists working without much medical co-operation and advice. With honourable exceptions, they tend to regard speech disorders as rather isolated phenomena, dissociated from the other behavioural and psychological characteristics of the child. In the present paper an attempt is made to describe and classify the disorders of speech most frequently encountered in a hospital speech clinic from the point of view of the paediatrician of a diagnostic team.
Case Material and Methods of Examination
The descriptions of speech disorders are based largely on experience in the Speech Clinic of the Royal Hospital for Sick Children, Edinburgh, in the last three years. During this time a total of 348 patients were referred, though for various reasons it was possible to investigate only 189 of them fully. The patients are not representative of an unselected sample of children in the community as judged by the figures for all live births given by the Registrar General for Scotland (1951) . There is an excess of patients in Social Classes I and lI, possibly because of the greater attention paid to speech defects in these classes (Table 1 ). The greater excess of patients in Social Classes I and 11 over the age of 5 than under the age of 5 is probably the result of the fact that children in the lower social classes attend corporation schools where there is a very comprehensive speech therapy service. In private fee-paying schools, where more attention is usually paid to speech defects, speech therapy is rarely provided. Children with speech defects attending these schools were frequently referred to the Speech Clinic in the Hospital.
Detailed family, birth and developmental histories were taken, with particular emphasis on the rate, and any abnormalities, of speech development. The children were subjected to a detailed paediatric and neurological examination, and behaviour in play was observed for as long as possible in each case. The child's speech was studied jointly by the paediatrician and the speech therapist, and detailed notes were made of its intelligibility and of the particular defects which were observed. In many cases tape recordings were made, though it is always easier, in fact, to examine speech for defects of articulation in the presence of the patient. Speech was studied from the points of view of level of language ability and defects of articulation.
Attempts were made to assess the child's ability to understand what was said to him by his parents (Ingram and Reid, 1956) . A psychiatric social worker, seconded to the Clinic, was asked to investigate the home situation of 41 patients in whom psychological stress appeared to be important. Thirty-one patients were further assessed in the Department of Psychological Medicine. The opinion of an otolaryngologist was asked in 34 cases, of a plastic surgeon in five, and of an orthodontist in eight. Eleven patients were admitted to hospital on account of physical conditions noted at the time of assessment. These included patients suffering from cretinism, epilepsy, enuresis, phenylketonuria, fibrocystic disease of the pancreas and Sj0gren's syndrome.
Classification
The classification is by clinical findings. Categories are defined in the first place by the form of the major speech defect. Thus distinctions are made between disorders affecting the voice predominantly (dysphonia), those whose main effect is to alter the rhythm of speech (dysrhythmia) and those in which abnormalities of articulation are the presenting feature.
It must be admitted that classification on the basis of the major defect of speech is somewhat arbitrary and crude (as are most classifications), and it is necessary to ignore a number of significant clinical findings in many cases for the purpose of giving the speech condition a name. For example, many patients suffering from a stammer will have minor abnormalities of articulation; some patients with 'specific developmental speech disorders' will have minor stammer (speech dysrhythmia). It is impossible to take account of these subsidiary defects in the major categories.
Further classification is by associated clinical findings. When direct interference with the function of the articulatory organs can be demonstrated the disorder is considered to be 'dysarthric'. When the abnormalities of articulation are part of a more general disorder and no direct interference with the function of the articulatory organs can be demonstrated they are considered to be 'secondary'. When disorders apparently confined only to the functions of speech are present, unassociated with direct interference with the articulatory organs, they are classified as 'specific developmental' or 'functional speech disorders' (Table 2) . (Birrell, 1954 There appears to be no difference in the observed and expected birth order of patients. Males are more frequently affected than females, the ratio being as high as four to one in some series (Wilson, 1954) . In the family history a high proportion of relatives stammer, 44 % according to Johnson, Brown, Curtis, Edney and Keaster (1948) . There is a higher proportion of ambidexterity and left-handedness amongst relatives than expected (Travis, 1931 A relatively high proportion of patients will be found to be left-handed or ambidextrous, the proportion depending largely on the methods of testing used (Orton, 1937; Morley, 1957) . In the present series, 12 of the 29 patients were found to show little laterality of handedness, and one was sinistral.
A high proportion of patients show abnormalities of behaviour. These were present in 21 of the 29 patients studied in this series. The subsequent course of stammer varied greatly according to the reaction of the patient to his symptom. Some children adjusted to quite a severe dysrhythmia and were surprisingly undisturbed by its presence. Others began to avoid speaking and making social contact whenever possible. They attempted to avoid words on which they believed they would stammer, and restricted their activities in an attempt to hide their speech defect. In time the fear of stammering may become the most potent cause of stammer.
It is extremely doubtful if speech therapy per se is helpful in speech dysrhythmia. A mother confessor or a child psychiatrist (either of which roles speech therapists may be found adopting) occasionally seems to benefit the patient's attitude to his speech defect. There appear to be no reliable comparative figures on which to base conclusions about the proportion of patients with stammer who spontaneously improve at adolescence or in early adult life with the help of, in spite of, or without speech therapy.
My clinical impression is that patients in whom it has taken very severe emotional stresses to precipitate stammering tend to have a better prognosis than those who stammered without much evident emotional stress being necessary. This impression, like so many concerning speech disorders, requires confirmation.
Dysarthric Speech Disorders. In this category are included those disorders of articulation which are the result of organic disease causing interference with or failure of the normal mechanical functions of part or parts of the articulatory apparatus. Thirty-one of the 189 patients were in this category.
The category is divided into two sub-categories. Patients whose articulatory difficulties are due to neurological abnormalities are included in the first. In these there is rarely much deformity of the articulatory organs themselves. In the second are those disorders of articulation which are the result of local abnormalities affecting the articulatory apparatus. Deformity of the articulatory organs may often be observed.
In general, speech defects in this category are characterized by their consistency. They vary relatively little from day to day or from hour to hour, and the same sounds as are abnormal during spontaneous speech are found on testing to be defective. For example, the sounds requiring nasopharyngeal closure will be consistently defective in patients with cleft palate.
Apart from the six patients with cerebral palsy, motor milestones were within normal limits, and only one of the other 24 patients had retarded language development, though in many cases it was a long time before people outside their immediate families could understand what the children said. Three of the six patients with cerebral palsy failed to walk without support before 18 months, and all of them failed to say recognizable first words by 18 months and phrases by 30 months (Table 3) . Again with the exception of those patients with cerebral palsy, the children in this category appeared to be of average intelligence. A relatively high proportion, 14 of the 30 patients, suffered from abnormalities of behaviour, however. In five cases there was immaturity of behaviour, manifest as excessive attachment to the mother, inability to play with other children of similar age, inability to accept a school situation at the normal age or play (Henderson, 1939; Evans, 1955) . Minor manifestations of the condition may be more difficult to recognize, however, and a number of patients have been observed in whom poor voluntary movements of the lips, tongue and soft palate were present without obvious voluntary paralysis of these organs. The trained phonetician can be of great help in the accurate diagnosis of these disorders by his interpretations of the child's speech in terms of tongue, lip and palatal movements.
Though no cases occurred in the present series, lower motor neurone lesions affecting articulation have been seen occasionally following poliomyelitis and diphtheria, but they are more commonly the result of peripheral nerve damage during tonsillectomy. The history in patients who have suffered damage to a palatal nerve is typical. Following discharge from hospital the speech is noted to be abnormal and fluids may come down the nose when the child tries to drink. Though the ability to drink is recovered after a few weeks the child continues to speak 'down the nose', and defects of the plosives, vowels and 's' 'E' and 'f ' sounds are noted.
Since a single local abnormality of the mouth or pharynx may affect a number of the organs of articulation it is more convenient to classify dysarthric speech disorders by the nature of the abnormality rather than by the type of speech defect which they cause. Thus whilst hypomandibulosis prevents correct dental occlusion and sometimes apposition of the lips, involuntary protrusion of the tongue during speech, 'tongue thrust', is often a more important cause of disordered articulation.
Other forms of malocclusion and dental abnormalities cause abnormalities of articulation less frequently than hypomandibulosis. (Francis, 1958 (Calnan, 1957; Gibb, 1958) . In a few patients nasal escape appears to be due to impaired palatal movement, the result of inflammatory peri-tonsillar induration, or scarring following tonsillectomy.
Tonsillitis and enlargement of the adenoids are much less common single causes of significant persistent dysarthria in childhood than is often stated. In the present series only one patient was included in the sub-category of dysarthria due to 'acquired disease of the pharynx'.
Secondary Speech Disorders. These are disorders of articulation which are not due to direct interference with the mechanics ofthe articulatory organs, but are secondary to other physical, mental or psychiatric conditions. Often it may be demonstrated that these organs can be moved normally, and frequently that sounds not used in spontaneous speech can in fact be produced by the child. The most important causes of articulatory disorders of this type are hearing defects and mental retardation.
Children with hearing defects have never heard or have ceased to hear speech sounds correctly, and therefore cannot be expected to reproduce them in speech. A study of the behaviour and articulatory abnormalities shown by the child will often give a clue to the type of hearing defect. Children with some loss of hearing for high tones only will commonly show failure in articulating 'f' 'E', 'p', 't', 'J" and 's'. Children with more severe hearing loss for all frequencies will often only produce sounds requiring much lip movement, which they can see when they watch people talking to them. This is not always the case, however, and a number of patients have been seen with retarded speech development and poor performance on intelligence tests whose hearing was found to be significantly defective on audiometry, to the surprise of the examiner. Once they have learnt how to use a suitable hearing aid the children have often improved markedly in their performance on intelligence tests. This emphasizes the need for routine audiometry in all children with speech defects. 8 
ARCHIVES OF DISEASE IN CHILDHOOD
Children with mental retardation present more complex disturbances of articulation. Often there appears to be a failure to perceive and discriminate speech sounds accurately, possibly because of a reduced span of attention. Even when 'parrotting' what has just been said to them, their articulation will often be quite inaccurate. Speech development is usually considerably retarded, and the patients show errors of articulation commonly found in much younger normal children. In these patients the later acquired sounds are usually abnormal, especially 'r', 'E', 'J', 'tJ' and 'd3'.
Defects of articulation are often inconsistent and vary from sentence to sentence of spontaneous speech. There may also be language disorder with the omission of small words, especially prepositions, auxiliary verbs and conjunctions. There may be a general innaccuracy in the articulation of practically all speech sounds, which almost justifies the loose description of 'clumsy speech' which is often given by the parents of these patients. There is often a failure to develop normal patterns of intonation and stress, so that speech is curiously monotonous.
Whilst in aphasia the defect of language is (by definition) the most important cause of interference with speech, the importance of articulatory abnormalities has been rather under-estimated (Critchley, 1952) . Especially in children whose cerebral damage has been sustained before speech development has been completed, there is often gross disturbance of the ability to articulate words and their component individual syllables correctly. In many cases it is difficult to draw a line between the language difficulties and difficulties in articulation; omission of small words, conjunctions, prepositions, auxiliary verbs and pronouns may be associated with the omission of syllables, especially the terminal parts of wotds; reversals and confusion of word order may be associated with reversals and the confusion of the order of syllables in individual words and in the distortion and mispronunciation of syllables which are spoken. There may also be quite bizarre alterations of rhythm and stress, making the patient sound as if he were speaking a foreign language rather well, as in a case of Monrad-Krohn (1947) .
As might be expected, the milestones of motor and speech development were very retarded amongst patients in the category of 'secondary speech disorders', largely due to the high proportion of mentally retarded patients. Major and minor physical abnormalities were relatively common. Epilepsy was present in six cases. Hyperteleorism, syndactyly, hypospadias, congenital heart disease and hemiplegia were each observed in two patients.
There was one untreated cretin amongst the mentally retarded patients.
Behaviour abnormalities were also common, occurring in 31 of the 41 patients. Twenty-two children were described as being excessively dependent or immature by their parents. Three were over-active and showed the typical behaviour shown by some brain-damaged children described by Ounsted (1955) Of the 80 patients in this category 58 were boys and 22 were girls, giving a male to female sex ratio which is comparable to other hospital series of children with specific developmental speech and related disorders (Hallgren, 1950) . The high proportion of patients (46 25%) with fathers in Social Classes I and II is striking, and probably reflects the greater attention paid by parents in these classes to retarded speech development rather than any greater prevalence of the disorders in the higher social classes. The prospects of their undergoing competitive entrance interviews in order to obtain a place in private schools often exacerbated parents' anxieties about their children's speech.
The majority of the children referred were under the age of 5, as might be expected in view of the tendency for specific developmental disorders of speech to remit as the patient grows older. Only 450 15 of the 80 patients were over the age of 5, and in the majority of these the speech disorder, though a nuisance in school, had ceased to be a major cause of anxiety to the parents. The fact that only three of the patients were over the age of 7 illustrates that in the majority of patients speech is perfectly comprehensible by this age.
The distribution of children by their birth order was not significantly different from the expected random distribution. The fact that 43 Seven children had intelligence quotients of more than 120 on the Terman Merrill scale, and only two were considered to be dull and backward. It was interesting to observe, however, that specific educational difficulties (dysgraphia or dyslexia) were present in seven of the 15 patients over the age of 5. In these cases it seemed legitimate to conclude that the children were having specific difficulties with the written word which might be related to the troubles they had previously had with the spoken word (Ingram and Reid, 1956; Drew, 1956 ).
Two forms of retarded development may be recognized in patients coming into this category. About half of the children are described by their parents as having 'names' for objects within their environment which are not intelligible to observing strangers at quite an early age, though they may be comprehensible to the patient's siblings and parents. Their vocabulary is often considerable, but their articulation of the words they know is so defective that they cannot be understood. Frequently the ends of words are much less well articulated than their beginnings. When the children begin to join words together the defects of articulation tend to become more prominent, and a frequent complaint from baffled mothers is that 'he says plenty ar.d he's anything but stupid, but I can understand only a few words of what he says'. In these patients the major di:ability is imperfect articulation. The development of language may not be much retarded, but what the child says is so imperfectly spoken that much of it cannot be understood.
The articulatory difficulties of children with specific developmental speech disorders are complex, and at first hearing quite baffling when one tries to analyse them. The sounds most often poorly articulated are shown in Table 6 . (It should be pointed out that this was the result of study by the author and by speech therapists, not that of properly trained phoneticians.) In general the sounds which are the last to be correctly articulated by normal children are the ones which cause most difficulty. They may be omitted, faultily pronounced, or substituted by other sounds. The substitutions employed vary with the context of the sound which is defective. Sounds are more often omitted or faultily articulated at the ends than at the beginnings or middle portions of words, and more frequently at the beginnings than the middles. It is characteristic that words which the child has had in his vocabulary for a long time are articulated with more faults than words more recently acquired. Thus a child may say 'goggie' for 'doggie', 'wa-wa' for 'water' and 'ba' for 'bath', but be able to say 'Dalgleish', 'wetter' and 'with' quite well. That the articulatory difficulties appear to be so inconsistent often leads parents to accuse their children of laziness. Their observation that many patients can produce sounds correctly on request, which are abnormal in spontaneous speech, further infuriates them.
About half of the patients in the category have language difficulties. They are slow in acquiring new words and often the rate of vocabulary gain is so poor that they have to use gestures to indicate their simplest needs until the age of 3 years or older. When sentences are eventually formed, inversion of word order, omission of consonants, prepositions, auxiliary verbs and some personal pronouns are commonly noted. Many of these children will use, 451 ARCHIVES OF DISEASE IN CHILDHOOD quite unwittingly, a completely inappropriate word in a sentence in place of a similarly sounding one which would have been appropriate. They suffer from classical 'developmental aphasia' (Orton, 1937) .
Of the 80 patients suffering from developmental speech disorders in the present series, 40 had obvious language (aphasic) difficulties of the type which has been described, and in the other 40 the speech defect appeared to be predominantly of articulation and did not affect the development of language so severely.
Difficulty in comprehending what was said to them was frequently observed in children suffering from specific developmental speech disorders. In severe cases the child's inability to understand what is said is severe enough to make the parents suspect deafness, though they will often give circumstantial accounts of why they think this unlikely; for example, 'he hears the whistle of the television set when it goes off, and looks up at aeroplanes'. In less severe cases parents were often irritated by the child's tendency to demand repetition of everything which was said to him by saying 'Eh', 'Beg pardon', 'What', or the child would look blank. Mothers and fathers would often complain of their partner's tendency to gesture to the child, though they are unaware of their own tendency to do so. On examination a distinct lapse of time may be observed before the child comprehends what is said to him, though his reactions when he has understood are often intelligent. The tendency of some patients to look at faces and rely on gesture rather than on speech is frequently evident.
In the present series 30 patients appeared to have comprehension difficulties of this type. In 23 they were associated with marked retardation of language development, and language difficulties characteristic of developmental aphasia were observed on examination.
In seven language difficulties were not apparent at the time of examination. In general, children with obvious difficulties in comprehension had the most retarded development of speech and the most severe defects of articulation and language, as is seen in Table 5 . Abnormalities of behaviour are frequent in patients with specific developmental speech disorders. In the majority of cases they appear to be secondary to the speech defect. Obviously the situation in which an intelligent child with a speech defect often finds himself is stressful. He is deprived of the means to communicate his ideas, frequently in social circumstances where much attention is paid to language and articulation. Later on specific educational difficulties may also be present.
His reactions to this situation may be by withdrawal. Solitariness, inability to play with other children, day-dreaming, excessive dependence on the mother, and fearfulness were complained of in 18 of the patients. Four others seemed unusually tense, excitable and tearful. Four reacted to frustration by severe temper tantrums. Three (over the age of 4 years) were enuretic.
Mixed Cases and Unclassified Cases. In a classification whose categories are defined in terms of the single major speech disability it is inevitable that a small number of patients with multiple defects could fall into more than one of the major categories. Provision is made for them by having a category for 'mixed cases'. There were only four such patients in the present series. They included one child with severe hypomandibulosis, cerebral diplegia causing impaired voluntary movement of the articulatory organs and mental defect. Another had a cleft palate and suffered from nerve deafness following tuberculous meningitis.
A few patients resist classification even after full investigation and they are provided for in the category of 'other and unclassified cases'. This category may be compared to a basket of correspondence marked 'pending', from which cases will be taken and placed in other categories when more accurately diagnosed.
Discussion
That there is a need for an adequate description of speech disorders in childhood cannot be doubted by anyone who has to deal with children suffering from speech defects, or by anyone acquainted with the currently accepted literature on the subject (Seth and Guthrie, 1935; Van Riper, 1947 (Morley, Court and Miller, 1950; Morley, Court and Miller, 1954; Morley, Court, Miller and Garside, 1955; Morley, 1957) . Their pioneer descriptions and classification of speech defects in childhood mark a significant advance on previous work and deserve close study and criticism (Table 8) . The fact that five of 12 children with 'developmental articulatory apraxia' who were closely studied by Morley and her colleagues had 'some delay in the first use of words; and phrases were not attempted before 4 years', suggested similarities to histories of patients she classifies as suffering from 'developmental aphasia'. Nine of the 15 children with 'developmental aphasia' had 'defective articulation'. There seems to be a good case for grouping together patients with these two conditions into a single major category of 'specific developmental speech disorders', in which retardation of the development of language and articulation are the major characteristics. This suggestion is followed in the present classification.
It will be noted that the classification dispenses with the category of 'dyslalia' which occurs in Miss Morley's classification. The term dyslalia is used very indiscriminately by clinicians to refer to a wide variety of speech disorders in childhood. Even Morley (1957) does not provide a satisfactory definition though most of the patients she includes in the category appear to suffer from transient, usually mild, disorders of articulation not associated with obvious abnormalities of the movements of the articulatory organs or with retardation of speech development. She suggests that 'dyslalia' may be associated with mental defect, 'environmental and psychogenic factors', and imitation or persistence of faulty patterns of articulation. Many of the cases in this category could obviously be placed in other of her categories. In view of this and the wide misuse of the term dyslalia, it has been thought best to discard it.
The term 'developmental dysarthria' is misleading. The adjective 'developmental' implies that the disorder will disappear or be very much ameliorated with maturation. Yet many of the patients in the category of 'developmental dysarthria' suffer from cerebral palsy and other neurological abnormalities. In them the improvement in speech tends to be extremely disappointing, especially after the age of 5 or 6 years. In this sense their speech disorders cannot be regarded as being 'developmental'.
The aim in the present classification has been to define the categories of children's speech disorders in terms of the major abnormality of speech which is present, and by the child's associated clinical and psychological abnormalities. Clearly such a classification requires that patients shall be fully studied from a number of different points of view. This requires a team approach in modern conditions, similar to that used in cerebral palsy and child guidance clinics. If such a team approach cannot be adopted, accuracy of diagnosis of speech defects suffers, and the classification accordingly becomes less useful. Summary Descriptions of the commoner defects of speech encountered in a hospital speech clinic largely devoted to the treatment of pre-school children have been presented.
A new classification of speech disorders in childhood based on the major defect of speech and on associated clinical and psychological findings is given. It is emphasized that accurate diagnosis and classification of speech defects requires a team consisting of speech therapist, psychologist, paediatrician and otologist. The help of a social worker, neurologist, phonetician, child psychiatrist and other hospital staff may be required in both diagnosis and treatment.
Criticisms are made of the classification of speech defects proposed by Morley (1957) 
